Species of the temperate woody bamboo genus Kuruna Attigala, Kathriar. & L.G. Clark (Poaceae: Bambusoideae) distributed in Sri Lanka and southern India, are threatened due to deforestation and habitat fragmentation. The current study focused on the tetraploid woody bamboo Kuruna debilis (Thwaites) Attigala, Kathriar. & L.G. Clark, using twelve variable microsatellite loci to assess the genetic diversity and population structure in six known Sri Lankan populations. Due to the rarity of the species, an exhaustive sampling of accessible plants resulted in a total of only 28 individuals. Nonetheless, the allelic diversity was high at most loci and given the limited distances separating populations (< 65 km apart), they exhibited a fairly high genetic differentiation (FST = 0.113) and strong isolation by distance. Structure, neighbour-joining, and neighbour-net analyses concur in grouping the six K. debilis populations into three genetic clusters consistent with the spatial proximity of the populations: one cluster comprised populations from the Piduruthalagala Mountain and Horton Plains, the second cluster consisted of the population from Adams Peak and the last comprised the populations from the Handapan Ella Plains. Due to multiple indicators of high allelic diversity, the population from the northern Horton Plains (LA124) should be targeted for conservation. Moreover, the population found in Adams Peak (LA159) is also genetically important and critical to the conservation of these species due to its unique genetic diversity. As the first population genetics study of Bambusoideae in Sri Lanka, we anticipate that our results will provide a foundation for future comparative population genetics and conservation studies in the country.
INTRODUCTION
Bamboos (subfamily Bambusoideae, Poaceae) are an essential component of forest and tropical high altitude grassland ecosystems worldwide (Soderstrom et al., 1999; Clark et al., 2015) . In Sri Lanka, bamboos occur naturally in all however, no native bamboo is found in extremely dry areas (Kariyawasam, 1998) . Bamboo, in general, is an economically, culturally and ecologically important plant for Sri Lanka (De Zoysa & Vivekanandan, 1994; Gunatilleke et al., 1994) . Most of the non-native bamboos are used in housing and construction due to their enduring, versatile and highly renewable nature. There are no statistics on bamboo consumption, but the forestry sector master plan (FSMP) of Sri Lanka estimated that the total annual consumption was at least 80,000 m 3 , i.e. about 700,000 culms two decades ago (FSMP, 1995) . Although the native bamboos are not of economic such example is the animal biodiversity associated with the native bamboos such as the Sambar deer, many insects and fungi (Abayasinghe et al., 2014; personal observations) . Bamboo studies conducted in Sri Lanka have mainly focused on its reproductive ecology (Ramanayake & Yakandawala, 1995; 1998; Ramanayake & Weerawardene, 2003) , vegetative propagation (Ramanayake et al., 2001; 2007) and growth and development (Rajapakse, 1992 ; Ramanayake et al., 2001) .
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Journal of the National Science Foundation of Sri Lanka 45(1) Bamboos, with over 1500 species worldwide, are the temperate woody Arundinarieae and the herbaceous Olyreae (Clark et al., 2015) . A recent study revealed that all of the native Sri Lankan temperate woody bamboos along with the south Indian species form a major lineage in the Arundinarieae resulting in the recognition of the genus Kuruna (Attigala et al., 2014 Figure 1 ). Due to their restricted distribution and habitat already at risk. Population genetic studies are essential for planning conservation strategies for these Kuruna species. Such studies provide conservation managers of random genetic drift and inbreeding, and reduced these processes could potentially be used to initiate conservation planning (Ellstrand & Elam, 1993 ; Young et al
The primary objective of this study was to assess the genetic diversity and population structure in six natural populations of the tetraploid woody bamboo K. debilis in Sri Lanka.
METHODOLOGY
Leaf samples were collected from 28 individual from 3 remote montane forests and an open montane grassland ( Figure 1 
DNA extraction and genotyping
Total genomic DNA extractions were performed from silica gel-dried specimens using the Iowa State The spatial genetic structure was inferred using a Bayesian clustering approach, which was implemented in Structure 2.3.4 (Pritchard et al., 2000) . The model parameters were set to admixture with correlated allele frequencies between populations, and 20 replicated runs were performed for each value of K (the number to 100,000 followed by 200,000 recorded Markov Chain Monte Carlo steps. Each run estimated the log probability of data, L(K). Following Evanno et al. (Rousset, 1997) by the Mantel test in the programme IBDWS 3.22 (Jensen et al., 2005) . For the IBD analyses, geographic was based on 10,000 permutation replicates. For both AMOVA and IBD analyses, the tetraploids were treated as diploids (Saltonstall, 2003) as there was no evidence of inbreeding within populations of K. debilis and also the analysis programmes allowed only diploid or haploid data. The diploid data matrix was generated by randomising the genotypes within each population.
A rooted majority rule consensus tree was constructed using the neighbour-joining (NJ) method with Cavalliwere generated using a combination of SEQBOOT, As further means of visualising the genetic clustering of sample populations, a network-building distancebased algorithm (Neighbour-Net) was performed with
RESULTS

Allelic variation at microsatellite loci
All twelve microsatellite loci assayed were polymorphic, and the number of alleles detected for each locus varied between 3 (FAN30) to 20 (Sasa500) leading to 94 alleles selected loci on average generated 8 alleles per locus and the genetic diversity of the 12 microsatellite loci.
Genetic variation within populations
Despite the small number of plants available within genetic diversity were relatively high (Table 3) The proportion of the observed genetic variation between clusters ranged from F ST = -0.053 for locus FAN27 to 0.394 for locus FAN30 with an average value of 0.113 Table 4 ). Individual locus estimates of the inbreeding IS Structure analyses using the Evanno method in Structure Harvester grouped the six populations into K = 3 clusters (Figures 2 and 3A) . The estimated shown in Figure 3A . The three clusters correspond well to the geographic distribution of the populations (Figure 1) , with populations 1, 2 and 3 (LA120, LA124 and LA130) forming an Eastern cluster, populations 4 and 5 (LA148 and LA154) a Southern cluster, and populations in the Eastern cluster were sampled from the Piduruthalagala Mountain (LA120) and the Horton Plains (LA124 and LA130). These two localities are in relatively close proximity and are separated by ca. 15 km. The two populations in the Southern cluster are from Handapan Ella Plains and Western cluster is from Adams Peak. Figure 3D ).
Genetic relationships within the geographic groups
The rooted NJ tree for the six K. debilis populations ( Figure 3B ) resulted in three clades corresponding to the three genetic clusters indicated by the Structure analysis ( Figure 3A) . The neighbour-net network derived from the SplitsTree analysis also revealed the same three population genetic clusters ( Figure 3C ).
DISCUSSION
Locus and population level genetic diversity
Of the six K. debilis populations sampled for this study, population 1 (LA120), which was collected from mount Piduruthalagala was unusual in displaying lower allelic and genetic diversity compared to the or more missing loci, as these were similar to the other is due to failure to amplify certain loci.
Of the various dimensions of genetic diversity, allelic richness is often considered to be of key relevance in conservation programmes (Petit et al., 1998 ; Simianer, and genetic drift, and may be an important indicator of a population's adaptive potential, as the limit of selection response is mainly determined by the initial number of alleles regardless of the allelic frequencies (Hill & et al. (1998) 
